Inhibition of the glycine transporter GlyT-1 potentiates the effect of risperidone, but not clozapine, on glutamatergic transmission in the rat medial prefrontal cortex.
Clinical studies suggest that the efficacy of the atypical antipsychotic drug (APD) risperidone (but not clozapine) can be augmented by adjunctive treatment with agonists at the glycine site of the N-methyl-D-aspartate (NMDA) receptor. By using intracellular recording, we have investigated the effect of the glycine transporter-1 (GlyT-1) inhibitor N [3-(4'-fluorophenyl)-3-(4'phenylphenylphenoxy) propyl] sarcosine (NFPS) on NMDA-induced currents in pyramidal cells of the medial prefrontal cortex (mPFC), both when given alone and in combination with either risperidone or clozapine. Both risperidone and clozapine enhanced the NMDA-induced currents. The concentration-response curves were biphasic, and the maximal effect of clozapine on the NMDA-induced currents was significantly larger than the maximal effect of risperidone. NFPS also significantly potentiated the NMDA-induced currents, when given alone. Moreover, NFPS (1 microM) augmented the effect of both the maximal (20 nM), and a submaximal (10 nM), concentration of risperidone. In contrast, NFPS did not potentiate either the effect of the maximal (100 nM) or a submaximal (80 nM) concentration of clozapine on the NMDA-induced currents. These data may explain the beneficial clinical results of using glycine reuptake antagonists as adjuvant treatment to risperidone. Our findings also suggest that risperidone and clozapine may affect NMDA receptor-mediated neurotransmission differently in the mPFC.